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1. (2%) A rigid body moves in a plane. At a certain instant, two arbitrary points A and B on the body
have the same velocity magnitude and the same velocity direction.
‘Which of the following statements is always true?
(A) The rigid body is undergoing pure translation
(B) The rigid body is undergoing pure rotation about a fixed point
(C) The rigid body is undergoing general plane motion (translation + rotation)
(D) The angular velocity of the rigid body must be nonzero

2. (2%) A rigid body is rotating in a plane about a fixed point O. At a given instant, which of the
following statements is always true?
(A) All points on the body have the same linear velocity.
(B) The linear velocity of any point on the body is perpendicular to the line connecting that point to O.
(C) The linear acceleration of any point is always directed radially toward O.

(D) The linear acceleration of any point is always proportional to its linear velocity.

3. (2%) A wheel of radius R rolls without slipping on a horizontal surface with its center moving to the
right at a constant speed v. At the instant shown, where is the instantaneous center of zero velocity of
the wheel located?

(a) At the center of the wheel

(b) At a point on the wheel located a distance % below the center

(c) At the topmost point of the wheel
(d) At the point of contact between the wheel and the ground
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4. (2%) The figure shows’ a uniform thin circular ring of mass m and radius R, lying in the x —y plane and

centered at the origin. What is the mass moment of inertia of the ring about the z-axis?

Prob. 4
(@) I, = %mRZ
(b) I, = mR?

(©) I, =>mR? +mR?

(d) I, =3mR?

5. (2%) A particle moves with velocity v, relative to a reference frame that rotates with a constant angular velocity
w. Which of the following correctly represents the Coriolis acceleration of the particle?
() ag=w XV,
(b) ag=2w XV,
() ac=v, Xw

(d) ag =& xr

N

1. (20%) The flywheel rotates with angular velocity w = 2 rad/s and angular acceleration a =6 rad/s?.

Determine the angular acceleration of links 4B and BC at this instant.

Prob. 1
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2. (20%) The 20-kg disk is rotating about pin 4 in the vertical plane with an angular velocity w = 4 rad/s when

g = 0°. Determine its angular velocity at the instant 8 = 90°. Also compute the vertical component of reaction

at A at this instant.

Prob. 2

3. (15%) A toboggan and rider, having a total mass of 150 kg, enter horizontally tangent to a 90° circular curve
with a velocity of v,=70 km/hr. If the track is flat and banked at an angle of 60°, determine the speed vp and the

angle 0 of “descent,” measured from the horizontal in a vertical x—z plane, at which the toboggan exists at B.

Neglect friction in the calculation.

Prob. 3
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4, As shown in the Figure, the roller coaster car has a mass of 1000 kg, including its passenger. If it is released
from rest at the top of the hill A, determine the minimum height h of the hill crest so that the car travels around
both inside the loops without leaving the track. pg = 10 m and pc =7 m (10 %). With the minimum height h,
determine the normal force at point B and point C. (5 %). Neglect friction, the mass of the wheels and the size

of the car.

5. (20%) The uniform rod of mass m is supported by a pin at 4 and a spring at B. If B is given a small sideward

displacement and released, determine the natural period of vibration.




